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AMENDMENTS TO THE CLAIMS 

This Hsling of claims will replace all prior Tensions and listings of claims in the 
appUcation: 

LISTING OF CLAIMS: 

1 . (currently amended): A metiiod of materials processing, wherein the method comprises 
applying bursts of laser liglrt to a target area of a material at a pre<ktenniued rq)etition rate, the 
burst of laser light comprising at least first and second pulses of lasea* light displaced ei 
overlapped in time, wherein the first pulse has a first pulse width and the second pulse has a 
second pulse width, and the first pulse width is greater th^ ihe second pulse width, the second 
pulse width being in the picosecond r^e or shorte r . tiie first pulse farther comprisiae a 
pedestal havine sufficient energy to tfaermally heat the target area of the material. 

2. (original): The method as claimed in claim 1 , wherein the first pulse width and the 
second pulse width are less than a time separation between the first and second pulses. 

3. (original): The method as claimed in claim 1 , wherein the first and second pulse 
widths are measured at the fiill width, half-maximum power levels of the first and second pulses, 
respectively. 

4. (original): The method as claimed in claim 1 , wherein the first pulse has a first 
pulse energy and the second pulse has a second pulse energy, and the first pulse energy is 
substantially equal to tiie second pulse energy. 

5. (original): The method as claimed in claim 1, wherein the first pulse has a first 
pulse enCTgy and the second pulse has a second pulse energy, and the first pulse energy is not 
equal to the second pulse energy. 
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6. (original): The method as claimed in claim 1 , wherein the first pulse has a first 
polarization veetpr and the second pulse has a second polarization vector, wherein the first 
polarization vector is not equal to the s^nd polarization vector. 

7. (original) : The method as claimed in claim 1 , wherein the first pulse has a first 
wavelength Mid the second pulse has a second wavelength, wherein the first wavelength is not 
equal to the second wavelength. 

8. {original): The method as cldmed in claim 1 , wherein the predetermined 
repetition rate is substantially equal to or greater thm 100 Idloliertz. 

9. (original): The method as claimed 'in claim 1, wherein the first pulse has an 
envelope shape, wherein the first pulse is an aggregation of a plurality of pulses that form the 
envelope shape, 

10. (original): The mefljod as claimed in claim i, wherein the second pulse has an 
envelope sbasps, wherem the second pulse is an aggregation of a plurality of pulses that fomi the 
envelope shape. 

1 1 . (currently amended) : The method as claimed in claim 1 , wherein the first at on e 
pulse fiirther comprises a pedestal amplified spontaneous emission having sufficient energy to 
thennally heat tiie target area of the material. 

12. (currently amended): A method of materials processing, wherein the method 
comprises applying bursts of laser light to a target area of a material at a predetermined repetition 
rate, the burst of laser light comprising at least first and second pulses of laser light displaced or 
overlapped in time, wherein the first pulse has a first pulse width and the second pulse has a 
second pulse width, and the first pulse width is greater than the second pulse widt h and greater 
than lOps in dilation, the second pulse width bemg in the picosecond range or shorter. 
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13. (original): The method as claimed inclaim 12, wherein the first and second pulse 
widths are measwed at the full width, hdf-maxijnwiii power levels of the first and second pmls^, 
respectively- 

14. (original): The method as claimed in claim 12, wherein the first pulse has a first 
pulse energy and the second pulse has a second pulse energy, and the firet pulse energy is 
substantially equal to the second puise energy. 

15- (original): The method as claimed in cl^ 12, wherein the first pulse has a first 
pulse energy and the second pulse has a second pulse energy, and the first pulse energy is not 
equal to the second pulse energy. 

16. (original): The method as claimed in claim 12, wherein the first pulse has a Irst 
polarization vector and the second pulse has a second polarizaition vector, wherein the first 
polarization vector is not equal to the second polarization vector. 

17. (original): ITie method as elauiied in claim 1 2, wherein the fir^ pulse has a first 
wavelength and the second pulse has a second wavelength, wherein the first wavelength is not 
equal to the second wavelength. 

1 8. (original): The method as claimed in claim 12, wherein the predetermined 
repetition rate is substantially equal to pr greater than 100 kHohertz. 

1 9. (original); The method as claimed in claim 1 2, wherein the first pulse has an 
envelope shape, wherein the first pulse is an aggregation of a plurality of pulses that form the 
envelope shape. 

20. (origiasl): The method as claimed in claim 12, wherein the second pulse has aji 
envelope shape, wherein the second pulse is an aggregation of a plurality of pulses that form the 
envelope shape. 
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2 1 . (currently amended) : The method as claimed in claim 1 2, wherein the first at - one 
pulse further cpmpriaes a p e d e stal amplified spontaneous emission having suificiient energy to 
thermally heat the target area of the material. 

22. (currently amended); A method of materials processing, wherein the method 
comprises applying bursts of laser light to a target area of a material at a predetermined repetition 
rate, the burst of laser light gomprising at least first and second pulses of laser light displaeed og 
overlapp ed in time, wherein the first pulse has a first pulse width mi the second pulse ias a 
second pulse width, wherein predetermined parameters of the first pulse are selected to induce a 
change in a selected property of the material, and predeteonined pm"ameters of the second pulse 
are selected based upon the property change induced by the first puls e .and where the first pulse is 
substantially linearly absorbed and the second pulse is nonlinearlv absorbed . 

23 . (original): Hie method as cl^ed in claim 22, wherein the predetermined 
repetition rate is substantially equal to or grater than 100 kilohertz. 

24 . (original) : The method as clamed in claim 22, Avherein the predetCTmined 
parameters of the first pulse comprise pulse width, pulse energy, pulse wavelength and pulse 
polarization vector and the predetermined parameters of the second pulse comprise pulse width, 
pulse energy, pulse wavelength and pulse polarization veptor. 

25 . (original); The method as claimed in claim 24, wherein the pulse energy of the 
fu:st pulse is substantially equal to the pulse energy of the second pulse. 

26. (original): The method as claimed in claim 24, wherein the pulse energy of the 
first pulse is not equal to the pulse energy of tiie second pulse. 

27- (original): The method as claimed in claim 24, w4ierein the pulse wavelength of 
the first pidse is not equal to the pulse wavelength of the second pulse. 
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28 . (original): The method as claimed in cldm 24, wherein the pulse polarization of 
the firat pulse is not e<iual to the pulse polarization of the second pulse, 

29. (original): The meliiod as claimed in claim 22, wherein the first pulse changes 
electronic properties of the processed material. 

30. (original): The method as claimed in claim 22, wherein the first pulse changes 
stinictural properties of the processed material 

3 1 . (original): The mediod as claimed in claim 22, wherein the first pulse creates a 
heat affected zone in the processed material and the second pulse ablates the heat affected zone. 

32. (original): Th$ method as claimed m claim 22, wherein die first pulse has mi 
envelope shspe, wherein the first pidse is an aggregation of a pliaality of pulses that foim the 
envelope shape. 

33. (original): The method as claimed in claim 22, wherein the second pulse has an 
envelope shape, wherein the second pulse is an aggregation of a plurality of pulses that form the 
envelope shape. 

34. (currently amended): The method as claimed in claim 22, wherein the first atone 
pulse further comprises a pedestal or amplified spontaneous emission having sufficient energy to 
thermally heat the target area of the material. 

35. (currently amended): A method of materials processing, wherein the method 
comprises applying bursts of laser light to a target area of a material at a predetermined repetition 
ratCj the burst of laser light comprising at least first and second pulses of laser light displaced or 
overlapped hi liinej wherein the first pulse has a first pulse width greater than 1 Ops and the 
second pulse has a second pulse width, wherein predetenmned parameters of the first pulse sac 
-selected to induce a change in a selected property of the material, and predetermined parameters 
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of the second pulse axe selected based upon the property change induced by the first puls e .the 
first pulse creatirffi a. heat affected zone in the processed materi^ and the second pulse ablating 
the heat affected zone . 

36, (cfflQcelled) 

37. (original): The method as claimed in claim 35, wherein the predetermined 
repetition r^e is substantially equal to or greater than 100 kilohertz. 

3 8. (ori^nal); The method as claimed in claim 35, wherein die predetermined 
parameters of the first pulse comprise pulse width, pulse energy, pulse wavelength and pulse 
polarization vector and the predetermined parameters of the second pulse comprise pulse width, 
pulse energy, pulse wavelength and pulse polarization vector. 

39. (original): The method as claimed in cMm 38, wherein the pulse energy of the 
first pulse is substantially equal to the pulse energy of the second pulse. 

40. (original) : The method as claimed in claim 3 8 , wherein the pulse energy of the 
first pulse is not equal to the pulse energy of the second pidse. 

41. (original): The method as cldmed in cfeim 38, wherein the pulse wavelength of 
the first pulse is not equal to the pulse wavelength of the second pulse. 

42. (original): The method as claimed in claim 38, wheisin the pulse polarization of 
the first pulse is not equal to the pulse polarization of the second pulse, 

43 . (original) : The method as claimed in claim 35, wherein the fb^ pidse changes 
electronic properties of the processed material, 

44. (original): The method as claimed in claim 35, wierein the first pulse changes 
structural properties of the proces^d materid. 
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45. (original); The metiiod as claimed in claim 35, wherein the first pulse has an 
envelope shape, wherein the first pulse is an aggregation pf a plurality of pulses that form the 
envelope shape. 

46. (original) : The method as clauned in claim 35, wherein the second pulse has an 
envelope shape, wherein the second pulse is an aggregation of a plurality of pulses that form the 
envelope shape. 

47. (currently amended): The method as claimed m claim 35, wherein the first aton e 
pulse fijrther comprises a pedestal or amplified spontaneous emission having sufficient m&gy to 
thermally heat the target area of the material. 

48. {currently amended): A laser apparatus for materials processing, wherein l3ie laser 
applies bursts of laser light to a target area of a material at a predetermined repetition rate, the 
burst of laser light comprising at least first and second pulses of laser light displaced or 
overlapped in time, wherein therfirst piise emitted by the laser apparatus has a fn-st pulse width 
and the second pulse esnitted by the laser ^paratus has a second pulse widthj and the first pulse 
width is greater than 1 0 ps and longer than the second pulse width, the second pulse width being 
in the picosecond range or shorte r, and only the second pulse having an energy density above an 
ablation threshold of the material. . 

49. (original): The laser apparatus as claimed in cldm 48, wherem the first pulse 
emitted by the laser apparatus has a first pulse energy and the second pulse emitted by the laser 
apparatus has a second pulse energy, and the first pulse energy is substantially equal to the 
second pulse energy* 

50. (original); The laser apparatus as clairned in claim 48, wherein the first pulse 
enutted by the laser apparatus has a finst pulse energy and the second pulse emitted by the l^er 
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apparatus has a second pulse energy, and the first pulse energy is not equal to the second pulse 
energy. 

5 1. (original): The laser apparatus as claimed in claim 48, wlierein the first pulse 
emitted by the laser apparatus has a first polarization vector and the second pulse emitted by the 
laser apparatus has a second polarization vector, wherein the first polarization vector is not equal 
to the second pplarization vector. 

52. (original): The laser apparatus as claimed in claim 48, wherein the firat pulse 
emitted by the laser apparatus has a first wavelength and the second pulse emitted by the laser 
apparatus h^ a second wavelength, wherein the first wavelengtii is not equal to the second 
wavelaigth. 

53. (original): The laser apparatus as claimed in claim 48, wherein the predetermined 
repetition rate is substantially equal to or greasier than 100 kilphertz. 

54. (ori^nal): The laser apparatus as claimed in claim 48, wherein the first pulse has 
an envelope shape, wherein the first pulse is an aggregation of a plurality of pulses that form the 
envelope shape. 

55 . (original): The laser apparatus as claimed in claim 48, wherein the second pulse 
has m envelope shape, wherein the second pulse is an aggregation of a plurality of pulses fliat 
form the envelope shape, 

56. (currently amended): The laser apparatus as claimed in claim 48, wherein the first 
at one pulse further comprises a pedestjd or amplified spontaneous emission having sufficient 
energy to thermally heat the target area of the material 

57. (currently am^ded): A laser apparatus of materials processings wherein the laser 
apparatus applies bursts of laser light to a target area of a material at a predetermined repetition 
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rate, the burst of laser light comprising at least first and second pixlses of laser light displaced or 
overlapped in time, wherein the first pulse emitted by the laser apparatus has a first pulse width 
and the second pulse emitted by the laser apparatus has a second pulse width, and tiie first pidse 
width is greater than one nanoseoond t he aoopnd puloo width , the second pulse width being in the 
picosecond range or shorter. 

5S. (original); The laser apparatus as claimed in claim 57, wherein the first pulse 
emitted by the laser apparatus has a fu:st pulse energy and the second pulse emitted by the laser 
apparatus has a second pulse energy, and the first pulse energy is substantially equal to the 
second pulse energy. 

59. (original); TTie laser ^paratus as claimed in claim 5 7, wherein the first pulse 
emitted by the iaspr apparatus has a first pulge energy and die second pulse emitted by the laser 
apparatus has a second pulse energy, and the first pulse energy is not equal to the second pulse 
energy. 

60. (original): The laser apparatus as claimed in clmm 57, wherein the first pulse 

emitted by the laser apparatus has a first polarization vector and the second pulse emitted by the 
laser apparatus has a second polarization vectors wherein the fu^st polarization vector is not equal 
to the second polarization vector. 

61 . (originsd); Ihe laser apparatus as claimed in claim 57, wherein the first pulse 
emitted by the laser apparatus has a first wavelength and the second pulse emitted by the laser 
apparatus has a second wavelength, wherein the first wavelength is not equal to die second 
wavelength, 

62. (original): The laser apparatus as claimed in claim 57, wherein die predetermined 
repetition rate is substantially equal to or greater than 100 kilohertz. 
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63. (origiiial): The laser apparatus as claimed in claim 57, wherein the first pulse has 
an envelope shape, wherein the first pulse is an aggregation of a plurality of pulses that fonn the 
envelope shape. 

64. (original): The laser apparatus as claimed in claim 57, wherein the second pulse 
has an envelope shape, wherein the second pulse is an aggregation of a plurality of pulses that 
form the envelope shape. 

65. (currently amended): The laser apparatus as claimed in claim 57, wherein the first 
atone pulse further comprises a pedestal or ampiified spontaneous emission having sufficient 
energy to thermally heat the target area of die material. 

66. (currently amended); A laser .apparatus for matierials processing, wherein the laser 
apparatus applies bursts of laser light to a target area of a material at a predetermined repetition 
rate, the burst of laser light comprising at least first and second pulses of laser light diisplaced ^ 
overlapped i n time, wherein the first pulse emitted by the laser apparatus has a first pulse width 
greater than lOps and the second pulse emitted by the laser apparatus has a second pulse width, 
and wherein predetermined parameters of the first pulse induce a change in a selected property of 
the material, md predetermined parameters of the second pulse interact with the property change 
induced by the first pulse ^ and the first pulse is a pedestal portion of the second pulse.. 

67. (original): The laser apparatus claimed in claim 66, wherein the predetermined 
repetition rate is substantially equal to or greater than 100 kilohertz. 

68 . (original): The laser apparatus as claimed in claim 66, wherein the predetermined 
parameters of the first pulse comprise pulse width, pulse energy, pulse wavelerigth and pulse 
polariz^ion vector and the predetermined parameters of the second pulse comprise pulse width, 
pulse energy, pidse wavelength and pulse polarization vector. 
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69. (original): The laser apparatus as claimed in claim 66, wherein the first pulse 
changes electi^nic properties of the processed nmterial, 

70. (originaii): The laser apparatus as claimed in claim 66, wherein the first pulse 
changes structural properties of the processed material. 

7 1 . (original): The laser apparatus as claimed in claim 66, wherein the first pulse 
creates a heat affected zone in the processed material and the ssc«)nd pulse ablates the heat 
affected zone. 

72. (original): The laser apparatus as claimed in claim 66, wherein the first pulse has 
an envelope shape, wherein the first pulse is an aggregation of a plurality of pulses that form the 
envelope shape. 

73. (original): The laser apparatus as claimed in claim 66, wherein the second pulse 
has an envelope shape, wherein the second pulse is an aggregation of a plurality of pulses fhat 
form the envelope shape. 

74. (currently amended): The laser apparatus as claimed in claim 66, wherein the first 
at on e pulse further comprises a pedestal or amplified spontaneous emission having sufficient 
energy to thermally heat the target area of the material. 

75. (currently amended): A laser apparatus for materials processing, y^erein the liaser 
apparatus applies bursts of laser light to a target area of a material at a predetermined repetition 
rate, the burst of laser light comprising at least first and second pulses of laser light displaced or 
overlapped in time, and wherein the first pulse emitted by the laser apparatus has a first pulse 
widlh and the second pulse emitted by the laser appamtus has a second pulse wdth, wherein 
predetermined parameters of the first pulse induce a change in a selected property of the 
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material , and predetermined parameters of the second pulse inteiact with the property chaiige 
induced by the fust pulse , and only flie second puise is nonlinearlv absorbed bv the material. . 

76. (original): The laser apparatus as claimed in claim 75, v!*erein the predetermined 
repetition rate is substantially equal to or greater than 100 kilohertz. 

77. (original); The laser apparatus as claimed in claim 75, wherein the predetermined 
parameters of the first pulse comprise pulse width, pulfie energy, pulse wavelength and pulse 
polarization vector and the predetenmned parameters of the second pulse comprise pulse width, 
pulse energy, pulse wavelength and pulse polarization vector. . 

78. (original): The laser apparatus as claimed in claim 75, v^iierein the first pulse 
changes electronic properties of the processed material. 

79. (original): The laser apparatus as claimed in claim 75, wherein the first pulse 
changes structural properties of the processed material. 

W. (original): The laser apparatus as claimed in claim 75, wherein the first pulse 
creates a heat affected zx>ne in the processed material and the second {lulse ablates the heat 
affected zone. 

81 . (original): The laser apparatus as claimed m claim 75, wherein the first pulse has 
Ml envelope shape, wherein the first pulse is an aggregation of a plurality of pulses that form the 
envelope shs^e. 

82. (original); The laser apparatus as claimed in claim 75, wherein the second pulse 
has an envelope shape, wherein the second pulse is an aggregation of a plurality of pulses that 
form the envelope shape. 
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83 . (currently amended): The laser apparatus as claimed In claim 75, wherein tihe first 
^•efi© pulse further comprises a pedestal or amplified spontaneous emission having sufficient 
energy to thermally heat the target area of the material. 

84. (currently amended); A method of machining a material, wherein the method 
comprises appl)^ng bursts of laser light to a target area of a material at a predetermined repetition 
rate, the burst of laser light comprising at least first and second pulses of Jaser light which 
overlap or are displaced in time, wherein the first pulse lias a first pulse width and the second 
pulse has a second pulse width, and the first pulse width is greater than the second pulse width, 
the first pulse creating no heat affected zone in the material , md an energy density of the second 
pulse being above the ablation threshold of the material. ,. 



